A huge osteoma of the mandible detected with head and neck computed tomography  by Ohashi, Yu et al.
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a  b  s  t  r  a  c  t
We  encountered  a patient  with  a  huge  osteoma  extending  over half of  the  mandible,  which  was  inciden-
tally  discovered  on a  head-and-neck  computed  tomography  (CT) by an otolaryngological  examination
for  vertigo.
A tumorous  lesion  of the right mandible  was  noted,  and  the  patient  was  referred  to our department.  Theeywords:
entral osteoma
andible
omputed tomography
tumor  extended  from  the  median  mandible  over  the  right  anterior  margin  of  the  ramus  of  the  mandible.
To  improve  the  abnormal  intraoral  morphology,  tumor  resection  and  orthopedic  surgery  were  per-
formed.  The  histopathological  diagnosis  was  a cancellous  osteoma.
Dentures were  attached  after  surgery,  and  the postoperative  course  has  been  favorable  with  no tumor
re-enlargement.
 Japanral  function ©  2014
. Introduction
Osteomas are benign osteogenic tumors characterized by the
roduction of mature bone and slow growth [1]. The lesion typi-
ally remains asymptomatic unless there is obvious disﬁgurement
r discomfort to the patient [2]. Most cases are left untreated for a
ong time, and patients visit a hospital when they become aware of
ainless swelling and masses. The mandibular angle and the lingual
olar and mental regions are frequently observed development
ites of osteomas, and the lesions are generally localized [3].
We  encountered a patient in our department in whom an abnor-
ality was incidentally discovered on a head-and-neck computed
omography (CT) performed to examine vertigo, and a tumor was
iagnosed. The tumor grew in contact with the upper residual
eeth and gingiva, extending over half of the mandible. Herein, we
escribe the case.
.  Case reportA 65-year-old woman was referred for a mandibular tumor
rom the otolaryngology department. The mandibular tumor was
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discovered accidentally by CT that was  taken for an external
ear canal tumor. The patient had noticed a protrusion of the
right mandible several years previously; however, she had left
it untreated. The familial medical history was  not contributory;
however, the patient had been receiving treatment for diabetes,
a cerebral infarction, and retinal detachment.
The patient presented with facial asymmetry, and mild swelling
was noted in the right mandibular region. Many small, elas-
tic, soft masses were noted in the skin in this region (Fig. 1A
and B), which were histopathologically diagnosed as epidermoid
cysts on biopsy. A mass was  found in the ipsilateral external
ear canal (Fig. 1C). A 61-mm × 37-mm pediculate bone protru-
sion was  present in the right mandible, and it ﬁt the upper
right canine and gingiva on occlusion (Fig. 2A). The tongue
was pressed leftward, and mouth opening was not impaired
(Fig. 2B).
The  panoramic X-ray radiography ﬁndings were as follows: a
marked expansion of alveolar bone was  observed in the median
mandible over the right mandibular angle. A tipping movement of
the teeth was marked, and impermeation was  partially enhanced in
the lesion; no apparent abnormality was detected in the trabecular
structure. No laterality was observed in the anatomical position of
the mandibular canal or mental foramen (Fig. 3).
A  CT examination showed that a marked buccolingual pro-
trusion was present in the right lower frontal tooth region over
the molar region. The cortical bone had thinned, the border was
eserved.
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Fig. 1. External oral photographs on the ﬁrst examination. (A and B) Many small masses were present in the skin of the right lower jaw. (C) The tumor was present in the
left  external ear canal.
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nig. 2. Intraoral photographs on the ﬁrst examination. (A) The mandibular neoplasm
eftward by the mandibular neoplasm.nclear, and its continuity was partially lost. The inner region
howed a mixture of impermeated and permeated regions, and a
ipping movement of the adjacent teeth was noted. No periosteal
eaction was observed, and the boundary was unclear, suggesting
ig. 3. Panoramic X-ray photograph on the ﬁrst examination. No laterality was
oted  in the anatomical position of the mandibular canal or mental foramen.tacted the right upper canine and gingiva on occlusion. (B) The tongue was pressed
ﬁbrous dysplasia; however, differentiation from an ossifying
ﬁbroma was considered because of the presence of the tipping
movement of the teeth (Fig. 4). On a three-dimensional (3D)
image reconstructed using Osirix®, the dimensions of the tumor
were 73 mm × 41 mm × 37 mm (Fig. 5). On the 3D image, the
deformation of the mandible was  signiﬁcant, and this tumor was
considered to be a central osteoma.
Magnetic resonance imaging (MRI) showed that a right
mandibular bone mass showing high- and middle-low intensities
was noted on T1WI (Fig. 6A) and T2WI (Fig. 6B), respectively. The
inner intensity of the mass was  similar to that of the surrounding
cancellous bone; however, low- and high-intensity regions were
partially noted on the buccal side on T1WI and T2WI, respec-
tively, because ulceration and a soft tissue tumor were suspected
as well.
Using bone scintigraphy, abnormal accumulations were noted
in the body of the right mandible and the right sacroil-
iac joint (Fig. 7). The laboratory test showed no particular
result (Table 1). The clinical diagnosis was a right mandibular
tumor.
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Table 1
Blood test ﬁndings.
WBC  6540/l
RBC 396 × 104/l
Hb  12.5 g/dl
Ht  38%
PLT 24.3 × 104/l
TP  6.9 g/dl
Alb  4.3 g/dl
Na  143 mEq/l
K  4.0 mEq/l
UN  17.8 mg/dl
CRE  0.6 mg/dl
AST  22 IU/l
ALT  20 IU/l
LD  233 IU/l
-GT 15  IU/l
ALP  248 IU/l
CRP  <0.1 mg/dlFig. 4. CT image. An expanding tumor was noted in the right mandible.
First, a biopsy of the right mandibular neoplasm was simul-
aneously performed with resection of the right external ear
anal tumor under general anesthesia in the otolaryngology
epartment.
Fig. 5. Three-dimensional reconstruction image of the mandible. A giant tumor wasThere was no ﬁnding of note.
On the histopathological examination, the biopsied specimen
was an osteoma comprising lamellar and cancellous bones contain-
ing fat as well as ﬁbrous and immature bone tissues. The external
ear canal tumor resected in the otolaryngology department was
histopathologically diagnosed as a cholesteatoma.
Because of the presence of a soft tissue tumor and osteoma,
Gardner’s syndrome was  suspected, and a colonoscopy was  per-
formed at the gastroenterology department of our hospital; no
 present in the right mandible. The tumor size was 73 mm × 41 mm × 37 mm.
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Fig. 6. (A) T1-weighted image and (B) T2-weighted image. A mass was  present in the right mandible. Additionally, because low- and high-intensity regions were partially
noted on the buccal side on the T1WI and T2WI, respectively, ulceration and a soft tissue tumor were suspected.
Fig. 7. Bone scintigraphy. Abnormal accumulations were noted in the right
mandible  and sacroiliac joint.
Fig. 8. Photographs of the resected specimen. The buccal tumor was resected pre-
dominantly en bloc (right photo). The lingual tumor was divided into >10 pieces
because  it was carefully resected (left photo). The tumor was composed of hard
osteoid tissue, and the color was partially yellowish-white.
colonic polyposis was noted, and no deﬁnite diagnosis of Gardner’s
syndrome was reached.
The  surgical reduction of the right mandibular tumor and ortho-
pedic surgery of the mandibular alveoli were performed under
general anesthesia. The incision line was established mesiodistal
just above the tumor. The reduction of the tumor was carried out
using a bone chisel from the base of the buccal side of the tumor.
Without tumor reduction, the tumor was removed sufﬁciently to
provide a secure space for the denture attachment, and plastic
surgery was  performed to ensure that the mandible was  symmet-
rical on the occlusal surface. The surplus mucosa was  excised, and
the wound was  carefully closed.
The excised tumor was  61 mm × 40 mm in size. The tumor had
a cortical bone-like surface and an inner osteoid structure con-
taining less interstitium, and a fatty marrow-like structure was
partially noted (Fig. 8). By the histopathological ﬁndings using a
decalciﬁed hematoxylin–eosin (H–E)-stained preparation, perios-
teum and cortical bone tissue with normal structures were noted
on the surface, under which was  observed a cancellous osteoma,
with an outgrowth of thin trabeculae accompanied by fatty marrow
(Fig. 9). The histopathological diagnosis was  a cancellous osteoma.As of 1 year and 10 months after surgery, the course has been
favorable without re-enlargement of the tumor (Fig. 10A). An
osteoma has not recurred on a panoramic radiograph, and a good
alveolar ridge has been maintained (Fig. 11). New dentures have
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Fig. 9. Histopathology. A cancellous osteoma with outgrowth of many thin tra-
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peculae  accompanied by fatty marrow below the cortical bone was observed
H–E  staining, 20×).
een attached to the upper and lower jaws, and satisfactory oral
avity function has been maintained (Fig. 10B).
. Discussion
Osteomas are benign tumors that consist primarily of mature,
ompact, or cancellous bone. Lesions arising in bone and
he periosteum are termed central and peripheral osteomas.
entral osteomas occurring within medullary bone might be dis-
overed during a routine radiographic examination as dense,
ell-circumscribed radiopacities because extensive growth must
ccur before cortical expansion is evident. Peripheral osteomas
resent clinically as asymptomatic, slow-growing, bony, hard
asses. Asymmetry might be noted when lesions enlarge to a suf-
cient proportion [4]. Radiographically, small central osteomas are
ifﬁcult, if not impossible, to differentiate from the foci of sclerotic
one presenting in the end stage of an inﬂammatory process or
rom the nonpathological foci of sclerotic bone. Peripheral osteo-
as might show a uniform sclerotic pattern or might demonstrate
 sclerotic periphery with a central trabecular pattern [5]. Because
he pathology of osteomas is similar to those of non-tumorous dis-
ases, differentiation from enostosis, sclerosing osteitis, and ﬁbrous
ysplasia is necessary for central osteomas and differentiation from
rowth abnormality and exostosis is necessary for peripheral osteo-
as. Gorlin et al. reported that the growth of exostosis stops when
keletal bone growth stops; however, osteomas continue to grow
ven after the cessation of skeletal bone growth [6].
ig. 10. Intraoral photographs 1 year and 10 months after surgery. (A) The residual ridge
roblems.Fig. 11. Panoramic X-ray photograph 1 year and 10 months after surgery.
The  tumors have been excised, and a good alveolar ridge has been maintained.
A frequent site of osteoma development is the facial cranium,
and it develops in the maxilla and mandible. The incidence varies
among reports [6]. The common development sites in the mandible
are the medial and lateral margins of the mandibular angle, the lin-
gual molar regions, and the inferior margin of the mentum [3]. To
the best of our knowledge, in the cases reported in Japan from 1993
to 2012, the incidence was the highest in the lingual mandible, fol-
lowed by the inferior margin of the mandible and the mandibular
angle. In reports from Western countries in the same period, the
incidence was high in the mandibular angle and the head of the
mandible, followed by the inferior margin of the mandible. In our
patient, the tumor grew in the buccolingual and alveolar crest direc-
tions, expanding over half of the mandible, and this ﬁnding was
considered relatively rare among osteomas arising in the mandible.
No speciﬁc age has been reported to be associated with frequent
development [3,6]. The incidence was high in patients in the teen
years through their 50s, in cases reported in 1993–2012.
Regarding the size reported in the same period, the major axis
was 60 [7] or 70 mm [8] in large osteoma cases, and that in our
patient was 73 mm,  which was the largest.
Histopathologically, the bone tissue structure of a growing
osteoma varies from a lesion near normal bone tissue to an incom-
plete structure; compact lesions rich in bone tissue are termed
osteomas, and those showing a sponge-like structure are termed
cancellous osteomas [3]. The lesion in our patient was  a cancellous
osteoma, accompanied by fatty marrow under the cortical bone.
This  case was suggested to be Gardner’s syndrome because
it was  associated with skin lesions. The chief manifestations of
Gardner’s syndrome include multiple adenomatous polyps of the
colon and rectum, multiple osteomas, cutaneous epidermoid cysts,
and ﬁbromas. The polyps, found microscopically to be adenomas,
exhibit a very high rate of malignant transformation to invasive
 was  stable, and the tongue was  not pressed. (B) Dentures were attached without
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[9]  Kaplan I, Calderon S, Buchner A. Peripheral osteoma of the mandible: a6 Y. Ohashi et al. / Oral Scienc
olorectal carcinoma. The speciﬁc gene is present in a small region
n the long arm of chromosome 5 (5q21) [4]. In this case, we  did
ot reach a diagnosis of Gardner’s syndrome.
The cause of osteomas is controversial, and various factors are
onsidered to be involved in tumor formation. Gorlin et al. [6] sug-
ested a relationship to trauma, and Kaplan et al. [9] suggested a
elationship to a muscular traction force loaded on the periosteum
r trauma. They consider that trauma and a traction force of the
ttached muscle induce osteogenic reactions and form osteomas.
he cause could not be identiﬁed in our patient because she had no
ast medical history of trauma, and the tumor was not located at a
uscle attachment site.
The reason for leaving the osteoma untreated until it grew to
 large size detectable on the head-and-neck CT in our patient is
hat the tumor growth rate might have been very slow. The patient
ad been aware of the right mandibular protrusion 4 years before
he ﬁrst examination at our department; however, because it grew
ith a morphology that conformed to the dental antagonist and
ad acquired masticatory function to some extent, the patient did
ot consult a dentist.
Regarding  treatment, osteoma is generally surgically resected.
ones et al. [10] reported that resection should be performed when
sthetic impairment or functional disorder is apparent or in cases
n which secondary impairment is induced by compression of the
djacent organs by the osteoma. Our patient might have been able
o eat normally because the osteoma morphologically conformed
o the residual upper teeth and gingiva. To avoid chronic stimu-
ation of the tumor and to restore oral cavity function by denture
ttachment, surgical resection was selected. There have been a
[rnational 12 (2015) 31–36
few  recurrent cases after surgical resection, and no malignant
conversion has been reported [4]. However, periodic long-term
observation might be necessary for our patient because it is likely
that the tumor grew very slowly, and the resection was limited to
acquiring a favorable oral condition with denture attachment.
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